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T3 ok =4, B34S Al (complex adaptive system)= 1A 9] A A A, 74 A A]
2]l AL A qALS| oF 2HE A A2 A& Al o g eAtEo] e AEsh, o

wFokal xstetA 588 x4 1S vt g oy e B34S

Aok FEAgerEA A shsuziy,

oL

Of
:.‘:

7l (strang attractor) &3 &2 7|

|

d

A B FES 8L E] HAY AEs FEA
AXNA ZTAGE Yk ANE etk 534-85-A(CAS, complex adaptive system)+

A UES IR 749 v a9 (agent) 5] B A
Aes Tl AER P IS wEo7iAA RSy vE HRH A
FeAEsHA R3] Yrbe Al2=glo|th(Freeman, 1992; Waldrop, 1992; Capra,
1993; &4, 1999:21).

A AE “HEA dAEY w29 15 o R dAlske MRk <52 (Sherman
& Schultz,1998) ~18]a2 ZW= (Holland,1995)°] w2 EHFAEAE “E=9
7FdAe] (edge of chaos)ollA] A}7]122]8}(self—organization) 7} 7FsshH, £]F-374
W stol] BrE FAREL ShEetal A8, AstslaA A, Auid AT 55AEA 2
Astgs ado® FdsH v <y 1>3 Zrf 14)

14) F99H(2006:18)& #HasiA A+ &
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<ad 1> 532 A(CAS) ¢ xskatA

QI ofL=]-AH o] fQl-WAFZ W
.................. *
y - -
=
AA //\—7’-5-5} /
v
1
= Z]
5 A
9 S
1 =
ZI =
=} ﬁ
;{o]. =
=l I
,/ ' \.:
" \\ﬂ\aaﬂ )
A < o
=] o Hzr ] o
2avtel || 25449 Ay =218}
ZH4 &t

W ol Ae gR BE WA v

G AgshE PAAES] HEYAE AAAES] HAA 5o R HE o FH o]
HFAA AA A7 FgHc ol A A9lE At MEA Aol
st AFAgE 224 glo] BEARE 4= glth(Hollend & Miller,1991; -4l 01917,
2007:27 AQ1E).

B34 S-A 0] o] 2 AASE Wl 2 A%E3 EW=(Hollend, 1995)+= H72-37

E <iE 5>9 #o] Ay THH 24E A v THA HHomE=

v

(o33

N,
i
oX,

o

i)
=

(aggregation), ]34 (nonlinearity), & (flow), tFEA (diversity)S Sa1, ©]
£A4S A7 = P xE E7|(tagging), WHFE3 (internal model), T4 %

(building blocks)®} &2 A 7FA] &7t S el At

dzol o8 WstaME A &E= wErdetel 249 s ot 359
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<X 5> HEFHSA(CAS) 8425

%4 SR

234 (aggregation) mEE &7 (tagging)
AN aL. 2
- H]48 A (non—linearity) W28 (internal models)
- ‘ e
S5 (flow)
- 749 (building blocks)
- A (diversity)

g, BAEAE Al 7 7Ry wel ZEsek AA, 53-8 A W
A= Abdel 2A " Aeo] obue} AAl A o2 it (emergent) ® Aotk 4
AA ] AAb= FAE7Fs (irreversible)3Fal AA, A Ae] mgi= oS E7Fs3
£4& Adu. 5RASA 712 8848 AAE S AL, BE A S

izste AAEE MEsiy, o] AAEs wgtsta stsch(Dooley. K, 1997;

Alok(Garcia, 1997)+ HZASAE #7124 8} (self—organizing) ¢} X3}
(evolution) 5+ 7HA] ®F 2 Hral k. A7) 248k b2 A4 sagow
HH S A4 AATE DA BT 23S s s Jid el A
ZAsle] EAo=zE A (emergence), AlEAd (hierarchy), AH7]-H-AHE
(self—similarity), 3] =% (feedback), &7l (attractors)t}. =4, Z13}= A]2=Hlo] ojw
A FAAA R oS5 E7bsetA 28y Asol A= AHH AZEe] S5 wet
Askaf tobrb=Aol daf 24s st Jidelth Xste] SR o2 22w
774 (sensitivity), <7](bifurcation), “d=¢F/d(path dependence), LA
(criticality), &%13}(coevolution) 5= 5 AH(HAFH 1997: 139).

271 Z2] 8} (self—organization) 2] )= €59 7S} glo] ApEA ]l sjEd 3} 513
< AAE el = Foln, =4 ALY AR JEFs FHA A A

338 coevolution) WAYFA oA H14 A DA FAdEriis) (o] F

e

ol
-/
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2, 2003:7—-11).
ol#18k HEx A A A A AAFor v B3] nE A} XA o
= 24 sl A v 7hEslth =8 (2011: 87) % B4 ST vBEH 870 A
Fr7|AeF #o] ApA| ZA shebe A E S 2kl 9lar, WS4 (semi—independent) %]
%!

FAAES 5T o gl HHER A=A &

@k 21 slof o] wolE olud WA IA A FEAR] ¥

B2 A7 223t 271209 WY, ARYEA, X3k A 5 oA 7R (317
3,2009: 286—291)& H7|% s}aL, &y~ (Haynas,2008:58) 498 3329 5514
S =23lHA] EE(chaos), ¥ 7] (bifurcation), 2 (fractals), &7} (attractors), %
St(synthesis), ¥ =9 (feedback)S A A3}7] %= 3o},

<Id 2> SFHSA(CAS)Y] +daast d& 19 53

s S
// ~ ™
f/ -~ B .
V4 v — \\\
A N a7}
L /7 T84 NEES A | Ae-udgy-utey-
| 1 { |
VN BA-sgA-de Aty - AplRAst - ) Gan-ASA- )
S—— il A/ AYFo-HRORA
R R !

A5 Jamur, J, M (2014:445)2 Fa 2 244

15) °]FR(2003)+= HEZHSAY FoEAFS i (emergence), ATt A& =A HAA
(wholeness), AF7]--AF4d (self—similarity), B]A&A) (non—linearity), W]® &4 (far—from—equilibrium), ¥}
A A}al(process thinking), Y] & (butterfly effect), ¥ =1 F3 (feedback loops) 5L &2 A s}l50]

o] me s S PRSHE A ol 2 BolA Aol gtk

_25_



2], 2005:165).

o] F= AN A

X
=

3} AM7} 7

ol

oF
A

—_
fie}

il

ﬁo
i

As) BE A A 9}

[ R
AA

o]

B

_26_



APAT HE

ki3

&

S A
= 1

i

A2d HFA o

bt

S

Sheflz okl o] 27|74

o

o

X
=

tobr} &

3}
of

SE EEREEEEE T PR

74 ekl ol A=A

2] AT

-
s

gEA Al
Aer 9L HoATe), 7 o] fi

eN
-

44 A7 49

Al
=2

gkl

)

k]

o

B

7
B
Jo

2011:225).

ol

i
X
N
el
el

e

T

B/
A

—
file)

el

iz
ol

A B4 o §

i3

_27_



ALE]

=
_

e EEDEE LR

ﬁo
B

T
=4

7}

)
-

o A A=

7
=

N

oj

Z}
Al

SR B RRE A

=

(2005)

2]

(1996), 714

SLeE:

34 (1999), =38k+(1998),

)

el

)

—~
o

5
—~
file)

3

X

P o) Fol ATk (44, 2011:217).

S

o

=3F(1998)

SEER

E %
AR |

(o A=
~ T

Aol A 7Ee. 2 Tf e
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ZA sl dojdt}, #PoA He] oy AEl(far—from equilibrium), 9H4 4 o] A
23l vjG A oA v A3 Q% (fluctuation)E°] EUgle]l ZHauHA] 74

(bifurcation point)19)¢]] TFrp=H AA] o]l M A AAM 27} A AT T= A
ol 3t A7) %A FLX2E AAZ(dissipative structure)@Fal FET}F20) AALRE
o Ajzdle] g-go] WAsHE FEFEH O AT T 7 AAEA E7]52D
of TeelA ¥+« s HWth

e uE Sas A4S g of sk 71 Ausgth. Aol whet 4%
shAY W etar, Q5] A Ey Aue] Ag JHAEY. Ly o] F VA AR T
o= A= 7 BA 5T gt adol e A7 22435 Wstg e A2 FA
= s dval Zu

olo] tja]l ¥=F(Woldrop, 1992:53—54)2 A Z, 713, 24, A3, A% &

= AFAYA A7 2435t A 2] d2 SHA o5 7} PeAEo] HAAQ AR

>,\I
.41

K

5L 2 45 g A3sEA 4, A

= A7|2A st AAe A o] 24 2 AAE whEo] ok o, AA| o
N AR vbEo] A4 Qla, AE WL Re] AFEo 2R 2|24 st ARE
52 & Aok (8- g5, 1997: 111-112). E& 7124 3h= shgk] o] opd
ko] WAl o Aot (HFY, 2009:25-28).

A 0] FE(2003:8-9)% AV ZASTF Do F e 2US FAF LR

AAIE L Qe A, thae] 3 A FE-(many agents parts)©] =) oF 3l &

19) £71de EAAA Y EA4727F Ao G = Ag s, AA7} shte] FejeA thE
FJE = %5}-@]% Aoz A3 = 9t} 7] % (bifurcation diagram)¥ 7] 719 EE 2+ A
Aol W3l 7Y (attractor) v H*P%ﬂOl H3lslE ARE vERd 5 e, Axke] S8l ot
AAZ RokS zh= AL WICH(HFE, 1999:27 5 S-S5, 2005:533).

20) Ao} & Al2=Hle] X}ﬂz%‘i} e vy E9gtol A Wzl pAbTFRY EA9 G Al ~H
ol Ao A gol mpE A7) dE Aol Yz APE Adolth BPAdE A A v g
e oA BEFHE BolrtAY FR 7W w$e ERIE YRUYHEA g elEo] A dEE
o]t whdd By Aol A He WolH v S L3lo] AL AEEE A A2
Tx9F AA7F At ksl Tha gt o] AHiﬂl A sk AA e Hlg g o] EojX]= T}
A Fol A B TR A AR n gyt ok T E7]d g thE AR
9] Rst= X}%Z—?O]ﬂ 7] AeAel AL 7l ABZEch(Prigogine & Stengers, 1984).

21) 271382 AA7} g oA T2 R dsste 1S gk, 271844 SEAE 93 E §©
37t Ve E*é AAG el E stot. vHH Y GEol A o EdAlE 22 YA E Folrte
A wHAYSES 7FA 3 9t (Woldrop, 1992:308 5 9 ], 2005; 159; #7138, 2009:
287).

_38_



_'H_

o, A<l

st} o

-

(autonomic
e

R

3l oF

S

171

bk A, 914

R4

€l

[}
o2 4kal 9l

5
F

ol

afoF

S

2 H| o] A| (Stacey, 2001)= &

3}

8-(connectivity)o| &1t

A}
2

R

At} oA, ol

&l oF

9

#28)

[e)

tot vlA, A eike] AR

Bj o] AAkEZ(dissipation structure) S -4

ko)

o)

J A ¢l W54 2 (internal model)

=} =

(minimum regularity)
[e)

‘104
-9} - (analogy) &

group) o] o] oF

A

o

Algta vdstr| = ek, 2006:447).

—~
1o

@)
ERER L

Aol AT TR A7 AR FEAEIE ALY

Al 2]

297k wobs 43

R

-

A 2] A 7]

I\

=

o]
of ¥.o]X]

-
LN

A,

o] A7]

y

2

714 A 2

-

f

9|

=
T

A 8rel vt 2 A|Fe] 7 Z(time arrow)

(A FE, 2009: 27—28). FEA gt}
S Y 54 (overestimate)

fiA A

wep, 2
Fake

[e}
(underestimate) & 4~ Jo}+=

RN

o]

Al O o}
==

Si=

A&

ksl
T

tl

1
1

]_

fite)
,mO
X

S

3=

T

A A €]

A A =

=

=

A e

_39_



Y MdES FHARe] A9E A d5siA = XeARE w el AFE o
Sk AL et (714, 2009: 301). AF=7I A A S SHRaL 7=

ME frAst = A 2R FAE Fehs A9REe] B8k ddsh=
gl vEhar glow, o3 dedt N2 MEE AR s oalsks

Z71Z279] 774 (sensitivity to initial conditions)o] & Z7] AFE]e] v Ak *}o]
7V AdfA o2 AdHE S Eeldod ¢ vk Ao|th22) 7 dge A o] S
2d*=(E. Lorenz) 9] Wnr] a3 (Butterfly effect)2}al F-2t}. Bt A yn] 3k v}

gle] E7fsl e Qs v gAapzo] FFo] dojd I k= Aot

FEoju 7] wjio] Alx®le]l 1 FHol AEE oF E71ssHA i (ASSE
2003:227). TES FAIF SR AHE A24e Z YT (Poincare) FA] “Z7] 2719
ol 2} zpol7t HF A oM ofF Attgk Aol = Yt 27|AHIY e 9

= A% Aol ofrlolnl e dth dFe BAAAT Sele By

o
ol
ol
rir
e
ofo
S
f(rt
N
2

ol A vhEs ltt(A Akt 8 A, 1997:245).

dAba s e Ega 7] $ol WAFs o] fEE Y. ofF A
- ShubtkE olAl g AEe] A gl @] HATh *‘X]Oi
e drrHE oA A Aﬂﬁl” Wb o] wE A
Y, Wdw T oF AR SUkek V19l &Y A@AE AXL vk evtolirs
2014.2.26). olAH A2 ol WAbsRteRE A AAT} daE LA = AR 27|29 7

WYL AR el AR 2 & Q)

_40_



ek, 2 At FAH R AF A AR A AT =] 7R A Ol $1A]
st 27|z 1A a5o] oWl Br1H R o]Fs=AE FAA A
A% Argstaat vk HIAGE A =0 TP Ak = Wt = S A e

= QAaq Bigol FhEAE BAE ol F B711S Biel]

K
2
an
>~
R
A
il

Aol of®l WSl Yojxki=A TS, YA oZ 2FI 9RH HEWE g9

A getgth obz® 712 oftel AR == At

g4l AstEe AxAEY FAPoR AEe] HstE Ars) gkt o] wt
S B3N AYAES BAGlol ThE AT A Aol WETL, FE 4
Aok g2 sk T dew 83t ex15k= A7F B dllelEh=
A1 13Hd (mechanical causality)©] AFaLE AZF Be] H<le] ¥ a1, thA] B7} A

9] Yolo] dH % 9t} A5 2134 (mutual causality) @] =22 A g AL 27

2
2 BEHE THLAEY ANE @tk LM PAAY PFol FA e

= 5
AR FE0] MR FEFs FHA T Hskete= #87o|th (Wardrop,1992:365).
ol#i gt e zte} FAAER T ASTE, AT TR g FEEE o
st Aol vt iAo AAE Tetste Aotk A SAE = o A
G52 AAE v B9E A S (adaptation) o] 2Far ok

@ B THL8E FEAMAG ohe Axg FEAA ol B

)
N

23) 85 Aad Wl THaLEd 98 WES dusa, A5e Ax8 9TeA e
AUt 20 o) WEL v ek Aol gl Wug e wel @ o) Aolst vk o
B Qe Alsaue Wate) JAlA aseht HelA e Ao BT,

_4’]_



(Morgan, 1966, & 1999: 29). A|2=¥ W] &4

p—

B 9Ixpgre] A4

7 (attractor)+=

Ir
=

7ol of -5

2 A%
P97} HEs

T

-

L
=

3]

2

3

1

ksl

o 535

1

S
S

HEe 2

=
=

(feedback loops) e}

Ry

B9 A7t Az

Holl 1 AR

=
T
1

2

I

3]

2

uH

=
—

_T;,]
9] )

3]

[e)
q’é‘
2H

7

N
g}, ofd 4

Al 7

) UhERd At oA

ot

9

=
=

Tl ¢

o
RS

A

2}

N
B

wﬁ
]
B
w"

fvze]

Mo

B
w-

=

B
N
rvzel
-
)|

K]
il
Ca
5
cy

(deviation—counteracting

Ay

oA kol 2}
(deviation—amplifying feedback)2}al%=

=

g w7
st

.

|

1o

1

)

Y2

A7 =

271 As A o2 A X
feedback) gt ® =t}

.

3
pul

45 o 2

o

il
=t
il
=

3l

Aell

o} AFEIA 2 A

=

3

o

=

b

A

1

1o

b2

gl

o

Ae 2712749 ¢

1

kel
=

71 - =g

=]
Ll

+
N
ojp

;OO
7o

3

[<]

+ed

°©

=
L

—
=, B

3]
=2

FH=

}

R

_42_

o) A 2rlo] Fojxd

[e)

=
=

] ¥] = (Negative feedback loop) ¥ &34 1] = (Positive

ol

1

s

B

o] F 7hx = vy

feedback loop)©]
A& ot



AE ARs = 7F dvk Hg A 2q ol e 3 dles xdeh] %
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Abstract

A study on dynamics of policy and its evolutionary process

— Focused on policy for Jeju naval base —

As phenomenon in new pattern appears due to deepened uncertainty
surrounding national policy and fast changes of internal and external
environment, this makes it harder to suggest measures to solve policy problem.
So does policy for Jeju naval base. In the process of policy decision and
execution over past 20 years, there has been severe conflict between government
and residents so that they failed to bring fundamental solution.

Existing studies related to policy for Jeju naval base lack discussion about
various interaction between elements organizing policy system. They explain
influences between variables of a certain time in linear way. Therefore, it was
analyzed that the studies have limitation in investigating confused situation and
complexity of policy for Jeju naval base. But Complex system theory and its
framework are very useful in exploring non—linear causation of policy
phenomenon and improving possibility of solving its practical problem.

Accordingly, the study investigated dynamic, fast changes of policy system of
Jeju naval base, which seem complicated and confused with framework for
analysis, that is, sensitivity of early condition, self—organization, and coevolution
concept which are main concepts of complex system. The author analyzed
dynamic interaction over time flow of various doers each stage like stable
period, chaos period, fast changing period, new order etc. As the results, it
could be identified that policy system of Jeju naval base was evolved as
fluctuation and perturbation happened in each stage several times and repeatedly
and feedback was given on interaction between doers.

Because the navy proceeded with construction of Hwasoon naval harbor
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secretly, there happened fluctuation. This broke stable period, which led to
co—evolution of mutual confrontation between government, residents in
Gangjeong village, and citizens' organizations. In the fast changing period,
complexity of conflict deepens. But as site for the naval base was decided as
Gangjeong village based on opinion poll, policy of Jeju naval base passed a
turning point. Even in the situation, this became a background which made
change it into civilian—military tourist harbor in policy content. After then,
though overall movements to oppose to naval base, autogenous order was
constructed for policy of naval base — in the process was small and large
fluctuation like issue of arrival and departure of cruise ship etc.

This has theoretical implication that self —organization style of policy system
differs according to perturbation from outside and fluctuation within inside. This
raises a point in establishing strategy of policy change that it should be
considered to design policy with consideration of microscopic interaction
between composition elements for policy system to manage complexity from
macroscopic view.

There are some implications as follows. First, interaction of nationalism and
residents' resistance is background of discontinued change of policy system for
Jeju naval base. Secrecy, administrative convenience, one—sided proceeding let fix
refracted consciousness of residents. In the process, such phenomenon of being
political law affected mistrust of law and neutralizing of environment protection
system. This also deepened confrontation between government and residents
surrounding public good.

Second, it was unavoidable that inflexible self—organization of Jeju—do showed
limitation in foreseeing chaos situation of policy system of Jeju naval base. Ups
and downs of Jeju development strategy and its means could not be overcome
and mutual causality called deepened dependence on government appeared.

Third, there was evolution of response logic and method for movement to

oppose to naval base through learning in self—organization style by residents.
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Response method using social media evolved to network social movement,
making issue of naval base be known inside and outside of Korea etc. Residents
as enlightened subjects evolved in the critical situation of disorganization of
community. In the level that a new chapter of social movement was opened, it
should be highly evaluated that it made an opportunity to draw ideology of
national security into a ground for public opinion.

Thus, analysis on dynamics of policy for Jeju naval base and its implications
points out that consensus of residents, procedural democracy, and democratic
systemization of conflict expression are being drawn as principle of solving
conflicts. Based on this, the author made suggestions for policy of Jeju naval
base as complex systems.

First, in the aspect to arrange base for participation, deliberation, social
consensus, the study suggested O previous prevention, participation and
disclosure, establishment of deliberation principle @ procedural fairness,
distribution fairness, strategy of persuasion and sympathy.

Second, in the aspect of previous prevention for systemization of democratic
management methods for public conflicts, the study suggested @ proceeding of
alternative legislation for making preventive measures for public conflict be duty
@ introduction of public discussion system like CNDP in France 3 expansion
of field for survey on humanity and social environment in feasibility study of
government—run project.

Third, to strengthen management capability of public conflict in the level of
local government, the study suggested @ strengthening of status for
civil—government social discussion system of Jeju social agreement committee and
improvement of laws @ strengthening of hub function for solution and
prevention of conflict such as conflict education, cultivation of conflict expert
etc.

Finally, the author suggested O expansion of space for reasonable

communication of citizens and social bodies @ strengthening of after—
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management system for public conflict @ systematization of experiences and
lesson of conflict solving process. Especially, the study suggested to arrange
space 1n Gangjeong village where history of conflicts surrounding naval base can
be recorded and program to transmit spirit of human right, peace, and

environment protection by the residents can be developed and educated.

Key word : Jeju naval base, Gangjeong, complex systems, policy, dynamics,
evolutionary process, self—organization, coevolution, evolution,
feedback, chaos, public conflict, deliberative democracy, security,

nationalism
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